Background: Trans fatty acids are said to be formed by the partial hydrogenation of vegetable oils. Some amounts are produced in digestive organs of ruminants and present in dairy products or meat. In Japan, use of trans fatty acids in the foods is prohibited, thus trans fatty acids must come from foods or microbes in the digestive organs. Methods: Plasma levels of fatty acids including trans forms of healthy old men are measured by gas chromatography and correlations between various foods intakes and plasma levels of trans fatty acids such as palmitoelaidic, elaidic and linoelaidic acids are examined. Results: No correlations between various foods intakes and trans fatty acids were found except between intake of preference drinks such as tea or coffee and plasma levels of palmitoelaidic and linoelaidic acids. Conclusion: Since palmitoelaidic acid is cardioprotective, increase in plasma levels of palmitoelaidic acid may indicate that intakes of tea and coffee may be beneficial for heath by increasing palmitoelaidic acids.
Introduction
Trans fatty acids, unsaturated fatty acids with at least one double bond in the trans form, are formed during the partial hydrogenation of vegetable oils. This process changes vegetable oils to semisolid fats, which can be used in margarines and commercial cooking. The average consumption of industrially produced How to cite this paper: Shimizu, F., Ishii, Y., Ogawa, M., Takao, T., Koba, S. and Takada 798 Food and Nutrition Sciences trans fatty acids in US is 2% to 3% of total calories consumed [1] .
Higher intakes of industrially-produced trans fatty acids (IP-TFA) [2] and of saturated fatty acids (SFAs) are associated with increased risk for CHD (coronary heart disease) [3] [4], and higher intakes of both the ω6 (n − 6) polyunsaturated fatty acids (PUFAs) and the n − 3 PUFAs are associated with lower risk of CHD [5] . Since estimation of dietary intakes of FAs is challenging (out of date databases, relies on memory, poor estimation of portion sizes, etc.) many researchers have begun to measure plasma/blood levels of FAs as more objective biomarkers of exposure.
Naturally present trans fatty acids are found in fats of ruminants such as cattle and goats [6] . Since use of IP-TFA is prohibited in Japan; TFAs in plasma are considered to be intaken as foods such as meats and other dairy products.
The few studies investigating these naturally derived trans FAs have found no clear association with some CHD risk factors or incident disease, although the results have been inconsistent [7] .
Any investigation of the effects of trans fatty acid in specific populations should begin with the estimation of trans fatty acid intake in that population. However, few data are available on individual intakes estimated using trans fatty acid food composition tables in Asian countries, including Japan, in part because nutrient databases cannot keep up with the rapid rate of re-formulation of food oils which markedly changes IP-TFA levels. Several estimates for Japanese populations have been reported, but their validity is questionable. Accordingly, measuring circulating in vivo fatty acid levels is believed to provide important information of roles of TFA in health and diseases.
We have reported that plasma levels of the major industrially-produced trans fatty acids (IP-TFAs; elaidic and linoelaidic acids) were far higher in American men, and levels of the potentially cardioprotective, primarily ruminant-derived trans fatty acid palmitoelaidic acid (POA) were higher in Japanese. [8] .
In the present studies, we examined relationships between various foods intake and plasma levels of 3 important TRAs such as palmitoelaidic, elaidic, and linoelaidic acids.
Materials and Methods

Participants
In Japan, we recruited 44 male volunteers older than 50 who were friends and family members of the research team for this study. Exclusion criteria included the use of medications to treat diabetes, hyperlipidemia, hypertension and/or cardiovascular disease (CVD). Smokers were also excluded.
Analyses of Fatty Acids Levels of Plasma Samples
We asked 44 healthy men older than 50 and checked their health carefully. We examined their blood samples and recruited them if there were no health problems such as diabetes, hypertension or not serious diseases experienced in the water were added. After briefly vortexing, the samples were spun to separate layers, and an aliquot of the hexane layer that contained the fatty acid methyl esters was analyzed by gas chromatography as previously described [9] .
Other Plasma Factors
Plasma factors were measured after plasma was separated from blood. Ethylenediamine tetra acetic acid (EDTA) was used as an anticoagulant. Blood glucose levels were measured by a hexokinase UV method. Insulin was measured by the CLEIA (chemiluminescent immunoassay) method. We also measured glycemic indexes after giving glucose and sucrose to participants, so that we did not use
HbA1c as a marker of glycemia.
Lipid and lipoprotein concentrations such as total cholesterol, HDL (high density lipoprotein cholesterol), LDL (low density lipoprotein) cholesterol, and TG (triglyceride) were determined using a Polychem Chemistry Analyzer (Polymedco Inc.). FFA (free fatty acid) and the concentrations of ω fatty acids such as arachidonic acid, DHA, and EPA were measured by a gas chromatography.
Remnant lipoproteins (RLPs) were isolated from the serum to an immunoaffinity mixed gel containing anti-apolipoprotein A1 and anti-apolipoprotein B100 monoclonal antibodies (Japan Immunoresearch Laboratories, Takasaki, Japan), and the cholesterol and triglyceride concentrations of the unbound fraction were measured as RLP cholesterol and RLP-triglyceride, respectively.
Studies of Foods Intakes
Participants were given self-administered diet history questionnaires and described answers on each item by recollection of diets they took (7 days dietary recall). We used a brief-type self-administered diet history questionnaire (BDHQ) by using which the Japanese Ministry of Health, Labour and Welfare Table 1 shows that participants are average Japanese men over 50 years old. Table 2 shows that plasma levels of various parameters of the present samples are within normal ranges of healthy Japanese old man [7] . Table 3 also shows plasma levels of various fatty acids including trans type such as plmitoelaidic, elaidic and linoelaidic acids. Table 3 shows plasma levels of fatty acids including ω fatty acids and trans fatty acids. Compared with old men in USA, plasma levels of DHA and EPA were higher in Japanese men and plasma levels of elaidic and linoelaidic acids were higher in Old mane in USA [8] . Table 4 shows that there were no correlations between foods intakes and plasma levels of trans fatty acids and that only preference drinks such as tea and coffee had significant correlations with plasma levels of palmitoelaidic acid and linoelaidic acid.
Results
Discussion
Most trans fats in the US diet are produced industrially during the partial We found that IP-trans fatty acids were lower in Japan vs the US [8] . The reported intake of IP-TFA is 0% in Japan, again supporting the observed differences in biomarker levels. Circulating 18:2 trans fatty acids were shown to be most adversely associated with total mortality, mainly due to the increased risk of CVD [9] . It was also positively associated with total mortality and CHD. In a recent study from Germany, total trans fatty acids in erythrocyte membranes were shown to be inversely associated with mortality, but this was mainly driven Japan, whereas insufficient intakes of n6 PUFAs had about the same impact on risk in both countries [13] .
As stated above, naturally occurring trans fats are consumed in smaller amounts (about 0.5 percent of total energy intake) in meats and dairy products from cows, sheep, and other ruminants; these trans fats are produced by the action of bacteria in the ruminant stomach [1] .
Since trans fatty acids are not used in foods in Japan, all the trans fatty acids must come from meat or dairy products.
We found that there was no relationship between various foods intakes and plasma levels of trans fatty acids in Japanese old men. Only intakes of preference drinks such as tea and coffee had significant relationship with plasma levels of palmitoelaidic acid and linoelaidic acid.
These results seem to indicate that plasma levels of trans fatty acids are not derived from foods but derived by intestinal microbes.
There are some reports indicating that palmitoelaidic acid is a cardioproective factor [10] [11] [12] .
The present reports may indicate that plasma trans fatty acids may be derived not by foods but by intestinal microbes. Such trans fatty acids are beneficial for health due to increase in a cardioprotective trans fatty acid such as palmitoelaidic acid.
The limitations of the present works were that the number of participants was not large enough. We try to continue the work by examining foods intakes and plasma levels of fatty acids. Also we should examine foods intakes and plasma FA levels of young people and old women in the future.
Statistics
The results are presented as means ± SD. Spearman's correlation tests were used to examine statistical significance. Food and Nutrition Sciences tion of Helsinki) for experiments.
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